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(54) LOW FOAMED ETHYLENE POLYMER RESIN LAMINATED ANTISTATIC SHEET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To impart antistatic capacity and cushioning properties and to 
perform good deep drawing by forming the title sheet from an ethylene polymer resin layer of 
which the foaming magnification is a specific value and an olefinic polymer compsn. wherein 
specific pts.wt of an antistatic agent is contained in specific pts.wt of an olefinic polymer. 
SOLUTION: A low foamed ethylene polymer resin laminated conductive sheet is constituted of 
an AHayer and a BHayer. The A-layer is composed of a low foamed ethylene polymer resin 
sheet with a foaming magnification of 1.01-3 times obtained by kneading a foaming agent with 
an ethylene polymer resin with a melt flow rate of 0.1-10g/10min and melt tension of 2-20g in a 
molten state and extruding the kneaded matter. The BHayer is composed of an olefinic polymer 
compsn. sheet or film obtained by compounding 0.1-5 pts.wt of an antistatic agent with 100 
pts.wt of an olefinic polymer and kneading the obtained compound in a molten state to extrude 
the same. The low foamed ethylene polymer resin sheet and the olefinic polymer compsn. sheet 
or film are bonded through an adhesive under pressure or thermally bonded under pressure to 
be integrally laminated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The low foaming ethylene polymer resin laminating antistatic nature sheet 
characterized by expansion ratio consisting of an olefin system polymer constituent layer (B 
horizon) which contains an antistatic agent 0.1 — 5 weight sections to the ethylene polymer resin 
layer (A horizon) and the olefin system polymer 100 weight section which are 1.01 to 3 times. 
[Claim 2] The sheet according to claim 1 whose ethylene polymer resin is what shows melt 
tensions [ 2-20g ] physical properties for the melt flow rate of 0.1 -10g / 10 minutes. 
[Claim 3] The sheet according to claim 1 whose ethylene polymer resin is what shows the 
physical properties of Q value 2-9. 

[Claim 4] the line of the low consistency ethylene homopolymer with which ethylene polymer 
resin was manufactured by the high pressure process, an ethylene-vinylacetate copolymer and 
the high density ethylene homopolymer manufactured by the inside low voltage method, ethylene, 
and other alpha olefins — the sheet according to claim 1 which was chosen from copolymers 
and which is a kind at least. 

[Claim 5] The sheet according to claim 1 whose average dimension of a foaming eel is 0.05- 
0.5mm. 

[Claim 6] The sheet according to claim 1 whose thickness of 0.1 -5mm and a B horizon the 
thickness of an A horizon is 20-2000 micrometers. 



[Translation done.] 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the laminating sheet which has the antistatic 

engine performance and has buffer nature and a good deep-drawing moldability. 

[0002] 

[Description of the Prior Art] Various Plastic solids, such as a container manufactured in a 
thermoplastics sheet by thermoforming methods, such as a vacuum forming, pressure forming, a 
vacuum and pressure forming, and die pressing shaping, an inner case (GESU), a tray, and an 
underlay, are widely used from the comparatively cheap thing. However, there was a problem 
referred to as wanting to improve more if for it to be hard, for rigidity to be too large to use it in 
these Plastic solids, it to be divided and it to be easy to be injured, the feel when touching. 
[0003] If it is easy to attach a blemish to the product which in the case of the sheet which 
specifically formed the crevice corresponding to the configuration of an article (for example, IC 
receipt case and the case for metal-can receipt) it is too hard and is contained, since it is easy 
to slide in cases for glassware receipt, such as ampul, cosmetics, and wine if it faces using it in if 
it being easy to drop glassware etc., the putt which touch the body, and it is too hard or easy to 
be injured [ in a face or a finger ] in the part broken the field for toys — etc. — there was a 
problem of **. Therefore, the actual condition is that the paper sheet which carried out the 
laminating of the velvet cloth, the resin sheet of high foaming [ **** / considering as the cloth 
product into which cotton was put ], etc. are using it in the case of the above-mentioned 
example. 

[0004] However, it is hard to take out a high-class feeling with paper, and there is a problem 
referred to as that a production process becomes complicated and serves as the cost high with 
a cloth product Moreover, with the resin sheet of high foaming, it is inferior to recoverability 
when construction material is too hard in the case of form polystyrene and deforms into it for 
example. It is difficult to hold an early configuration, or there is a problem referred to as 
unsuitable for sheet thermoforming, there is a problem referred to as that deep-drawing sheet 
thermoforming uniform except that construction material is too hard when it is polypropylene 
foam, and good is not made, when it is foaming polyurethane, size enlargement cannot be carried 
out to a clear configuration, but there is a problem referred to as being unable to store the 
product to contain exactly. 
[0005] 

[Problem(s) to be Solved by the Invention] Then, although polyethylene foam is also considered 
as a resin sheet material of high foaming If a foaming eel tends to be torn, it is going to fabricate 
deep-drawing shaping and a drawing configuration vividly and it fabricates acutely in case 
thermoforming is performed even if it carries out sheet thermoforming, only using polyethylene 
foam Since a foaming eel will be torn if foam is extended strongly locally, shaping of a deep- 
drawing Plastic solid with a clear drawing configuration or a complicated drawing configuration 
cannot be performed as a matter of fact, but there is a problem referred to as that a good 
Plastic solid is not acquired. 
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part depending on the product contained by various Plastic solids, such as a container, an inner 
case (GESU), a tray, and an underlay, requires caution, for example especially in order to dislike 
static electricity. Therefore, although packing by the antistatic nature packing material is usually 
common, since the case where shock absorbing material is also needed outside is common, there 
is a problem referred to as complicated and uneconomical. 

[0007] Therefore, this invention aims at offering the low foaming ethylene polymer resin 
laminating sheet which can perform deep-drawing shaping with a clear drawing configuration 
while the foaming condition had been maintained good while it has the antistatic engine 
performance and has buffer nature. 
[0008] 

[Means for Solving the Problem] As a result of repeating research wholeheartedly in view of the 
above-mentioned trouble, this invention persons acquire knowledge that the above-mentioned 
object can be attained with the laminating sheet which consists of a low foaming ethylene 
polymer resin layer of description [ **** ], and an antistatic nature olefin system polymer 
constituent layer, and come to complete this invention. 

[0009] That is, this invention is a low foaming ethylene polymer resin laminating antistatic nature 
sheet characterized by expansion ratio consisting of an olefin system polymer constituent layer 
(B horizon) which contains an antistatic agent 0.1-5 weight sections to the ethylene polymer 
resin layer (A horizon) and the olefin system polymer 100 weight section which are 1.01 to 3 
times. 
[0010] 

[Embodiment of the Invention] 

[I] Raw material (1) Ethylene polymer resin (a) Seed As ethylene polymer resin which constitutes 
the above-mentioned A horizon of a kind this invention laminating sheet, the homopolymer of 
ethylene or ethylene can be made into main constituents, and a copolymer with this, other alpha 
olefins, and/or other partial saturation monomers can be mentioned. As the above-mentioned 
alpha olefin, the alpha olefin of 3-8 can be mentioned preferably about three to 12 carbon 
number of a propylene, butene-1, 3-methyl pentene -1, 4-methyl pentene -1, a hexene -1, and 
octene-1 grade, for example. Moreover, as a partial saturation monomer besides the above, 
vinylsilane, such as partial saturation aromatic series monomer; vinyltrimetoxysilane, such as 
vinyl ester; styrene, such as unsaturated carboxylic acid, such as an acrylic acid, a methacrylic 
acid, a methyl acrylate, a methyl methacrylate, and a maleic anhydride, or derivative; vinyl 
acetate of those, and butanoic acid vinyl, methyl styrene, and a divinylbenzene, and gamma- 
methacryloxypropyltrimethoxysilane, etc. can be mentioned, for example. 
[0011] the line of the ethylene which uses as a principal component also in these the high 
density ethylene homopolymer manufactured by the low voltage method in copolymer; with the 
ethylene which uses as a principal component the low consistency ethylene homopolymer with 
which desirable ethylene polymer resin is manufactured with a high pressure process, and 
ethylene, vinyl acetate and an acrylic acid, acrylate, a methacrylic acid, methacrylate, etc., and 
ethylene from foaming nature or vacuumHbrming nature, and other alpha olefins (a propylene, 
butene-1, a hexene -1, octene-1 grade) — a copolymer etc. be mentioned, these copolymers 
duality — you may be a 3 yuan [ not only a copolymer but ] or more copolymer, the line of the 
low consistency ethylene homopolymer (LDPE) with which especially desirable ethylene polymer 
resin is manufactured with a high pressure process also in these, an ethylene-vinylacetate 
copolymer (EVA), the high density ethylene homopolymer (HDPE) manufactured by the inside low 
voltage method, ethylene, and other alpha olefins — it is a copolymer (L-LDPE). Although the 
range which is the most components is sufficient as ethylene unless the effectiveness of this 
invention is spoiled remarkably, as for the content in the inside of the ethylene polymer resin of 
the alpha olefin in the above-mentioned ethylene polymer resin, and/or other partial saturation 
monomers, especially generally, it is desirable that it is 15 or less % of the weight 30 or less % of 
the weight. 

[0012] (b) object the physical properties of the sex above-mentioned ethylene polymer resin — 
MFR (melt flow rate) — general — 0.1-10g/— it is still more preferably desirable especially 0.2- 



preferably for 0.3~6g / 10 minutes for 10 minutes for 10 minutes, furthermore, ethylene polymer 
resin — Q value (molecular weight distribution) — general — 2-9 — it is still more preferably 
desirable 3-8 t and that it is 4-7 especially preferably. When the value of Above MFR is too low, 
there is an inclination for the surface gloss of foam to worsen, and on the other hand, when too 
high, there is an inclination for a mechanical strength to worsen. Moreover, when the value of MT 
is too low, there is an inclination it to become difficult to obtain the foam of a high scale factor, 
and on the other hand, when too high, there is an inclination for a foaming eel to become rude. 
When the value of Q value is too low, there is an inclination for vacuum-forming nature to fall, 
and on the other hand, when too high, there is an inclination for the impact strength of foam to 
worsen. 

[0013] (2) As a foaming agent used for making foaming agent this ethylene polymer resin foam, if 
used for low foaming, it can be used regardless of a class, but even if it is chemistry foaming 
agents, such as an AZOJI carvone amide, a bicarbonate-od-soda citric acid, and bicarbonate od 
soda, it does not matter even if it is physical foaming agents, such as butane, a pentane, a 
hexane, and a butanol, for example. Those who rather use the above-mentioned chemistry 
foaming agent are desirable at the point that the capacity of optimum dose can be generated in 
low foaming. Especially the thing for which an AZOJI carvone amide is used also in these foaming 
agents is desirable. Moreover, these foaming agents can also be used together and used. 
[0014] (3) As an olefin system polymer which constitutes the above-mentioned B horizon of an 
olefin system polymer this invention laminating sheet, about two to 12 carbon number of 
ethylene, a propylene, butene-1, 3-methyl pentene -1, 4-methyl pentene -1, a hexene -1, and 
octene-1 grade and the desirable copolymer of the homopolymer of the alpha olefin of 2-8 or 
these alpha olefin comrade's copolymer, and the alpha olefin which uses an alpha olefin as a 
principal component further and other partial saturation monomers can be mentioned. Here, as 
other partial saturation monomers, diene conjugation of vinylsilane; butadienes [, such as partial 
saturation aromatic series monomer; vinyltrimetoxysilane such as vinyl ester; styrene, such as 
unsaturated carboxylic acid such as an acrylic acid, a methacrylic acid, a methyl acrylate a 
methyl methacrylate, and a maleic anhydride, or derivative; vinyl acetate of those and butanoic 
acid vinyl, methyl styrene, and a divinylbenzene, and gamma- 

methacryloxypropyltrimethoxysilane, ], isoprene, ethylidene norbornene, dicyclopentadiene, 1, and 
4-hexadiene etc. or non-conjugate etc. can be mentioned, for example. Moreover, the gestalt of 
a copolymer does not ask random, a block, or a graft. 

[0015] Although this olefin system polymer does not ask the shape of the shape of resin, and 
rubber, its thing of the shape of points, such as a moldability and rigidity, to resin is desirable. A 
thing desirable especially is ethylene system polymer resin or propylene system polymer resin. 
Here, it is desirable to use the above-mentioned ethylene polymer resin as ethylene system 
polymer resin, and it can mention the crystalline copolymer of duality with the propylene which 
uses the crystalline homopolymer of a propylene, and a propylene as a principal component as 
propylene system polymer resin, other alpha olefins (ethylene, butene-1, etc.), or other partial 
saturation monomers, or 3 yuan or more. 

[0016] (4) As an antistatic agent which is another [ which constitutes the above-mentioned B 
horizon of an antistatic-agent this invention laminating sheet ] component Ethylene glycol, a 
diethylene glycol, a glycerol, trimethylol propane, Polyhydric alcohol and lauric acids, such as a 
pen TAERI slit and sorbitol, Fatty acid ester with unsaturated fatty acid, such as saturated fatty 
acid, such as a palmitic acid and stearin acid, or oleic acid, and linolic acid, Ester, such as ester 
of the higher alcohol which the fatty acid ester or higher alcohol which esterified the 
polyethylene glycol with the fatty acid is made to react with an organic acid or this acid 
anhydride, and is obtained; The sulfate specific salt of higher alcohol, such as lauryl alcohol and 
MAKKOU alcohol, Sulfate salts like a sodium dodecylbenzenesulfonate salt, and sulfuric-acid 
sulfonates; Amines; polyamide resin, such as phosphate; polyoxyethylene alkylamine obtained by 
the reaction with higher alcohol, a phosphoric anhydride, or phosphorus oxychloride, The 
quarternary-ammonium-salt; betaines; amino acid like amides; lauryl trimethylammonium chloride, 
such as a polyamide amine and alkyl diethanolamide; compounds of **, such as an ethyleneoxide 



acid ester, polyoxyethylene alkylamine, alkyl diethanolamide, and these concomitant use are 
desirable. 

[0017] (5) In addition, into the ethylene polymer resin which constitutes the laminating sheet of 
arbitration component this invention, and/or an olefin system polymer, other arbitration 
components can be blended in the range which does not spoil the effectiveness of this invention 
remarkably in addition to the above-mentioned indispensable component the object of 
adjustments as this arbitration component, such as physical properties and an appearance, — it 
is — an elastomer component and other resinous principles — or An antioxidant, a 
thermostabilizer, light stabilizer, a coloring agent, a conductive grant agent an antimicrobial 
agent, An antifungal agent, a rusr-proofer, a cellular regulator (foaming accelerator), a foaming 
agent decomposition temperature regulator, Various additive components, such as a neutralize^ 
a dispersant, molecular-weight regulators (radical generating agent etc.), a cross linking agent, a 
bridge formation assistant a nucleating agent, a bulking agent lubricant a flame retarder, a fire- 
resistant assistant, processing aid, a heavy-metal deactivator, a plasticizer, a fluorescent 
brightener, a release agent a softener, and a gloss grant agent, etc. can be mentioned. 
[0018] [II] Although various approaches are employable in order to manufacture the laminating 
sheet of manufacture this invention of a laminating sheet generally, other arbitration 
components are blended with the above-mentioned ethylene polymer resin by the foaming agent 
and the case, melting kneading is carried out, this is extruded first and a low foaming ethylene 
polymer resin sheet (low foaming sheet it becomes an A horizon) is manufactured. 
Independently, other arbitration components are blended with the above-mentioned olefin 
system polymer by the antistatic agent and the case, melting kneading is carried out this is 
extruded, and an olefin system polymer constituent sheet or a film (an antistatic sheet or a film: 
it becomes a B horizon) is manufactured. A laminating is carried out by heat welding, without 
using suitable adhesives for both these low foaming sheet, antistatic sheet, or film, or using 
adhesives. At this time, both or one of the two of these sheets or a film may be in a melting 
condition, and can also do a laminating by the co-extruding method. 

[0019] (1) To the manufacture ethylene polymer resin of a low foaming ethylene polymer resin 
sheet Generally a foaming agent is preferably blended at 0.02 - 0.07% of the weight of a rate 
especially preferably 0.02 to 0.1% of the weight 0.01 to 0.2% of the weight, and they are the usual 
kneading extruder, for example, a 1 shaft extruder, a twin screw extruder, etc. about these. 
Generally resin temperature 170-240 degrees C by carrying out melting kneading under 180- 
230-degree C temperature conditions preferably, and extruding from the slit of a die It can be 
made to be able to foam 1.3 to 1.8 times preferably, and, generally thickness can manufacture a 
0.2-3mm low foaming ethylene polymer resin sheet (low foaming sheet) one 1.01 to 3 times the 
expansion ratio of this preferably 0.1-5mm especially 1.1 to twice. This sheet is obtained as a 
low foaming sheet non-constructing a bridge. 

[0020] If the above-mentioned expansion ratio is too low, while the thing inferior to flexibility is 
made, beautiful size enlargement may not be made in the following thermoforming process. On 
the other hand, if expansion ratio is too high, in the following thermoforming process, shaping will 
serve as a defect. Since the low foaming sheet obtained here can be fabricated without 
*##***ing while the foaming condition had been maintained good at the time of the after- 
mentioned thermoforming, it can fabricate a drawing configuration vividly and is desirable. 
[0021] Although many foaming eels arise in a low foaming sheet with the above-mentioned 
shaping In the low foaming sheet used by this invention, this foaming eel is detailed, and they are 
uniform. Generally the average dimension of this foaming eel preferably 0.05-0.5mm 0.1-0.4mm, 
Since a drawing configuration can be vividly sent while the foaming eel was hard to be destroyed 
and the foaming condition had been maintained good, also when the after-mentioned 
thermoforming of what is within the limits of 0.15-0.3mm preferably especially was carried out, it 
is desirable. Such an average dimension of a foaming eel can be prepared by choosing suitably 
the class of foaming agent its amount, and the conditions at the time of the combination. 
[0022] (2) To an olefin system polymer constituent sheet or the manufacture olefin system 
polymer of a film the 100 weight section — receiving — general — 0.1 - 5 weight section — 



preferably, carrying out melting kneading of these with the usual kneading extruder, for example, 
a 1 shaft extruder, a twin screw extruder, etc., and extruding from the slit of a die especially 
Generally thickness can manufacture preferably 20-2000 micrometers of the olefin system 
polymer constituent sheets or films (the antistatic sheet or film) of 30-1 500-micrometer 
antistatic nature suitably. Since shock resistance also falls outside it cannot give a static-free 
function, without obtaining satisfactory antistatic nature if there are too few above-mentioned 
antistatic agents, but a moldability will get worse on the other hand if many [ too 1 and a shaping 
appearance worsens, it is not desirable. 

[0023] (3) Product You may depend on the so-called dry laminate method which sticks by 
pressure and carries out a laminating with a roll etc. through suitable adhesives, for example, the 
2 liquid hardening mold urethane system adhesives of a solvent mold, urethane emulsion system 
aquosity adhesives, etc., and in order to carry out the laminating of the layer above-mentioned 
low foaming sheet, an antistatic sheet, or the film, without using adhesives, thermocompression 
bonding of a low foaming sheet, an antistatic sheet, or the film may be carried out, melting 
unification may be carried out and it may carry out a laminating. Furthermore, therefore, a 
laminating may be carried out to the so-called co-extruding method which both a low foaming 
sheet, an antistatic sheet, a film, or one of the two is made to meet in the state of melting, and 
does a laminating. By the co-extruding method, it is especially easy to carry out accommodation 
of thickness, and since it is also economical, it is desirable. In addition, whether it is three layers 
as long as two-layer [ these ] is constituted since it is characterized by consisting of two-layer 
[ these ], or the laminating sheet in the invention in this application is a laminating with other 
base materials, it is not cared about, for example, may carry out the laminating of an antistatic 
sheet or the film to both sides of a low foaming sheet, or may carry out the laminating of cloth, 
the resin film, etc. further. 

[0024] [Hfl The layered product with the thermoforming above-mentioned low foaming sheet 
layer (A horizon), an antistatic sheet, or a film layer (B horizon) It is in the condition which it was 
heated by various thermoforming methods, such as a vacuum-forming method shown below 
suitably, a pressure-forming method, a vacuum and a pressure-forming method, and the die 
pressing fabricating method, and was softened. After applying external force to this with means, 
such as a vacuum or application of pressure, making it deform into it and carrying out size 
enlargement to various configurations, the sheet thermoforming object of the various objects is 
acquired by cooling. 

[0025] (1) After using either a female mold or a male and carrying out heating softening of the 
laminating sheet as a vacuum-forming method above-mentioned vacuum-forming method, it is 
the approach of carrying on a mold, making the gap of this sheet and a mold a vacuum, making 
stick a laminating sheet on the surface of a mold, and cooling and fabricating. Specifically, it is 
employable in various kinds of shaping approaches that straight shaping, drape forming, plug- 
assist-forming, plug assist reverse draw shaping, air slip shaping, snapback shaping, reverse draw 
shaping, plug assist air slip shaping, free shaping, and match mould shaping, plug ring shaping, slip 
shaping, contact hot forming, etc. are well-known. 

[0026] (2) It is the approach of sticking to a mold the laminating sheet which carried out heating 
softening by the compressed air instead of the above-mentioned vacuum forming using 
atmospheric pressure as the pressure-forming method above-mentioned pressure forming by 
pressure, and fabricating it. 

(3) It is the approach of fabricating combining the above-mentioned vacuum forming and 
pressure forming as a vacuum, the pressure-forming method above-mentioned vacuum, and a 
pressure-forming method. 

(4) It is the approach of inserting the laminating sheet which carried out heating softening 
between up-and-down benches as a die pressing fabricating method above-mentioned die 
pressing fabricating method, and making press the approach of pushing and fabricating, or a 
laminating sheet with the mold heated as it was, and fabricating it in a mold. 

The above-mentioned thermoforming is performed by usual thermoforming equipment according 
to a conventional method. 



extracted even to a depth of 30mm or more so that a drawing configuration may come out 
vividly, maintaining a foaming condition good in thermoforming of a sheet to general deep 
drawing ] in the laminating sheet of this invention, deep-drawing shaping can be carried out 
especially preferably 40mm or more preferably 30mm or more even at the depth of SOmmor more 
**. Mostly, the include angle of right-angle extent, and since it can bend and fabricate even to 
an inverse tapered shape extremely, this deep-drawing shaping can fabricate a drawing 
configuration for the wall surface by which deep drawing was carried out to this sheet surface 
vividly. At this time, that advanced deep-drawing shaping can be performed has a detailed 
foaming eel, and what is because deep-drawing shaping can be uniformly performed, without 
inclining toward an one direction while a foaming eel was not torn also when thermoforming was 
carried out but the good foaming condition had been maintained, since that dimension was 
uniform is presumed. Like this invention, it was unexpected by using the above-mentioned 
laminating sheet as a thermoforming ingredient that the above deep-drawing shaping was 
attained. In addition, this invention of it being applicable also to the Plastic solid which is not 
extracted in thermoforming is natural. 

[0028] (5) ** the thermoforming object by which thermoforming was carried out to ****** 
various configurations is agreed for various applications — as — judging — thermoforming — 
although separated from a laminating sheet on board, generally it is carried out by the approach 
of piercing with a decision cutting edge. When minute amount addition of what is usually 
beforehand used as an antiblocking agent of polyolefine into said ethylene polymer resin raw 
material at this time is carried out, the cutting-edge detached building at the time of decision is 
good, and since punching nature becomes good, it is desirable. 

[0029] [IV] the application of a laminating sheet thermoforming object — in the thermoforming 
object which consists of a laminating sheet of such this invention, since deep-drawing shaping of 
the big depth can be given, it can fabricate on the various thermoforming objects applied to 
various applications. As an application of this thermoforming object, antistatic nature receipt 
cases, such as IC, a printed-circuit board, electronic parts, a precision machinery component, 
and various products that dislike dust, can be mentioned, for example. 
[0030] 

[Example] The example of an experiment shown below explains this invention still more 
concretely. 

[I] Raw material (1) A horizon Ethylene polymer LDPE(high voltage low consistency ethylene 
homopolymer):MFR4g / 10 minutes to constitute, MT5g, Q value 6.2LDPE(high voltage low 
consistency ethylene homopolymer):MFR0.3g / 10 minutes, MT12g, Q value 6.0EVA(ethylene- 
vinylacetate copolymer):MFR0.5g / 10 minutes, MT11g, Q value 5.5HDPE(high density ethylene 
homopolymer):MFR0.6g / 10 minutes, MT9g, Q value 5.6 L-LDPE(copolymer of ethylene and 7% 
of the weight of butene-1):MFR0.8g / 10 minutes, MT5g, Q value 7.0 [0031] (2) Foaming agent 
AA : AZOJI carvone amide CS : 1:1 mixed stock of a bicarbonate-od-soda citric acid [0032] (3) 
Olefin system polymer HDPE(high density ethylene homopolymer):MFR0.6g/10 minute EPP 
(propylene ethylene block copolymer):MFR33g / 60 % of the weight (4) of 12 % of the weight [ of 
10 minutes (230 degrees-C, 2.16kgf load) : 23-degree-C xylene extractives ] : propylene 
contents in the above-mentioned extractives which constitute a B horizon Antistatic-agent 
glycerine fatty acid ester: The Kao Corp. make, trade name "electro stripper TS-5" 
Polyglyceryl fatty acid ester: The LION make, a trade name "AMO stat DGS" 
N[ N and ]-screw (2-hydroxyethyl) fatty-acid amine: The LION make, a trade name "AMO stat 
310" 

[0033] [II] The assessment approach (1) A resin physical-properties MFR melt flow rate (MFR) is 
JIS. It is the value measured by the temperature of 190 degrees C, and load 2.16kgf according to 
a convention of K7210. 

M T melt tension (MT) is the value which extruded at a part for melting drop speed 10mm/, and 
the temperature of 190 degrees C, and was measured by part for taking over speed 4m/using 
KYAPI Good rough Made from an Oriental energy machine. 

Q Value Q value (molecular weight distribution) is a value measured with gel permeation 



[0034] (2) Criticism ********** expansion ratio is the value which measured the consistency 
foaming before and after foaming using the pycnometer, and **(ed) by the consistency after 
foaming in the consistency before foaming. 

The average dimension of a foaming eel dimension foaming eel is the value which carried out 
amplification fluoroscopy of the thickness direction and the field sliced in parallel of foam using 
the microscope, and measured the average dimension of air bubbles. 

The drawing depth (mm) of a drawing depth Plastic solid is the value which used the cylindrical 
metal mold of 150mm of openings phi, set metal mold heater temperature as the temperature of 
260 degrees C f and measured the maximum drawing depth in which good shaping is possible with 
the vacuum forming machine (product made from ASANO). 

Using the Shishido Company static ONESUTO meter as antistatic nature equipment, the 10kV 
charge was impressed for 2 minutes to the antistatic film layer front face of a laminating sheet, 
and time amount until an electrical potential difference declines to one half was measured after 
this impression halt. 

[0035] [III] The example examples 1-9 of an experiment, and examples 1-3 of a comparison (1) It 
blended by the combination presentation shown in the shaping table 1 of a low foaming ethylene 
polymer resin sheet (low foaming sheet), and extruded with the molding temperature of 180 
degrees C using the diameter twin screw extruder of 90mm by the mass clo company, and the 
die, and the low foaming sheet with a thickness of 1mm was fabricated. Next, the expansion ratio 
of this low foaming sheet and the dimension of a foaming eel are measured, and that result is 
shown in a table 1. 

(2) It blended by the combination presentation shown in the shaping table 2 of an olefin system 
polymer constituent film (antistatic film), and extruded with the molding temperature of 230 
degrees C using the Eagan 65mmphi T-die making machine, and the antistatic film with a 
thickness of 100 micrometers was fabricated. 

(3) It selected in the combination which shows the manufacture above-mentioned low foaming 
sheet and antistatic film of a laminating sheet in a table 3, Oriental Morton ADOKOTO 305 was 
used as adhesives, it was stuck by pressure at 50 degrees C using the dry laminator by the 
equipment modern company, and the laminating sheet was made. 

(4) The vacuum forming of a vacuum forming, next this laminating sheet was covered and carried 
out to the vacuum forming machine made from ASANO (M330 mold), and deep drawing was 
performed. The greatest depth which can perform good deep-drawing shaping was measured 
without having torn the foaming eel or a hole's opening on a laminating sheet. The result is 
shown in a table 3 with the antistatic nature assessment result of a laminating sheet 
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[A table 2] 
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[0039] 

[Effect of the Invention] The low foaming ethylene polymer resin laminating antistatic nature 
sheet of this invention has the low foam layer which has moderate flexibility, the foaming eel is 
detailed, and while a foaming eel was not torn also when thermoforming was carried out since 
the dimension was uniform, but the good foaming condition had been maintained, it can perform 
advanced deep-drawing shaping from the ability of deep-drawing shaping to be performed 
uniformly, without inclining toward an one direction. And in the done laminating sheet 
thermoforming object, a foaming eel is detailed, and since the dimension is uniform and it is fixed, 
and it reached to an extreme and is beautiful, and it has the antistatic engine performance and it 
has buffer nature, there is no **** about shock absorbing material. Moreover, the laminating 
sheet of this invention can also be used as a sheet as it is, without carrying out thermoforming. 
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TECHNICAL FIELD 

[Field of the Invention] This invention relates to the laminating sheet which has the antistatic 
engine performance and has buffer nature and a good deep-drawing moldability. 



[Translation done.] 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Various Plastic solids, such as a container manufactured in a 
thermoplastics sheet by thermoforming methods, such as a vacuum forming, pressure forming, a 
vacuum and pressure forming, and die pressing shaping, an inner case (GESU), a tray, and an 
underlay, are widely used from the comparatively cheap thing. However, there was a problem 
referred to as wanting to improve more if for it to be hard, for rigidity to be too large to use it in 
these Plastic solids, it to be divided and it to be easy to be injured, the feel when touching. 
[0003] If it is easy to attach a blemish to the product which in the case of the sheet which 
specifically formed the crevice corresponding to the configuration of an article (for example, IC 
receipt case and the case for metal-can receipt) it is too hard and is contained, since it is easy 
to slide in cases for glassware receipt, such as ampul, cosmetics, and wine if it faces using it in if 
it being easy to drop glassware etc., the putt which touch the body, and it is too hard or easy to 
be injured [ in a face or a finger ] in the part broken the field for toys — etc. — there was a 
problem of **. Therefore, the actual condition is that the paper sheet which carried out the 
laminating of the velvet cloth, the resin sheet of high foaming [ **** / considering as the cloth 
product into which cotton was put ], etc. are using it in the case of the above-mentioned 
example. 

[0004] However, it is hard to take out a high-class feeling with paper, and there is a problem 
referred to as that a production process becomes complicated and serves as the cost high with 
a cloth product Moreover, with the resin sheet of high foaming, it is inferior to recoverability 
when construction material is too hard in the case of form polystyrene and deforms into it for 
example. It is difficult to hold an early configuration, or there is a problem referred to as 
unsuitable for sheet thermoforming, there is a problem referred to as that deep-drawing sheet 
thermoforming uniform except that construction material is too hard when it is polypropylene 
foam, and good is not made, when it is foaming polyurethane, size enlargement cannot be carried 
out to a clear configuration, but there is a problem referred to as being unable to store the 
product to contain exactly. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] The low foaming ethylene polymer resin laminating antistatic nature 
sheet of this invention has the low foam layer which has moderate flexibility, the foaming eel is 
detailed, and while a foaming eel was not torn also when thermoforming was carried out, since 
the dimension was uniform, but the good foaming condition had been maintained, it can perform 
advanced deep-drawing shaping from the ability of deep-drawing shaping to be performed 
uniformly, without inclining toward an one direction. And in the done laminating sheet 
thermoforming object, a foaming eel is detailed, and since the dimension is uniform and it is fixed, 
and it reached to an extreme and is beautiful, and it has the antistatic engine performance and it 
has buffer nature, there is no **** about shock absorbing material. Moreover, the laminating 
sheet of this invention can also be used as a sheet as it is, without carrying out thermoforming. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] Then, although polyethylene foam is also considered 
as a resin sheet material of high foaming If a foaming eel tends to be torn, it is going to fabricate 
deep-drawing shaping and a drawing configuration vividly and it fabricates acutely in case 
thermoforming is performed even if it carries out sheet thermoforming, only using polyethylene 
foam Since a foaming eel will be torn if foam is extended strongly locally, shaping of a deep- 
drawing Plastic solid with a clear drawing configuration or a complicated drawing configuration 
cannot be performed as a matter of fact, but there is a problem referred to as that a good 
Plastic solid is not acquired. 

[0006] Moreover, on the other hand, the product equipped with electronic parts or an electrical 
part depending on the product contained by various Plastic solids, such as a container, an inner 
case (GESU), a tray, and an underlay, requires caution, for example especially in order to dislike 
static electricity. Therefore, although packing by the antistatic nature packing material is usually 
common, since the case where shock absorbing material is also needed outside is common, there 
is a problem referred to as complicated and uneconomical. 

[0007] Therefore, this invention aims at offering the low foaming ethylene polymer resin 
laminating sheet which can perform deep-drawing shaping with a clear drawing configuration 
while the foaming condition had been maintained good while it has the antistatic engine 
performance and has buffer nature. 
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MEANS _ 

[Means for Solving the Problem] As a result of repeating research wholeheartedly in view of the 
above-mentioned trouble, this invention persons acquire knowledge that the above-mentioned 
object can be attained with the laminating sheet which consists of a low foaming ethylene 
polymer resin layer of description [ **** ], and an antistatic nature olefin system polymer 
constituent layer, and come to complete this invention. 

[0009] That is, this invention is a low foaming ethylene polymer resin laminating antistatic nature 
sheet characterized by expansion ratio consisting of an olefin system polymer constituent layer 
(B horizon) which contains an antistatic agent 0.1-5 weight sections to the ethylene polymer 
resin layer (A horizon) and the olefin system polymer 100 weight section which are 1.01 to 3 
times. 
[0010] 

[Embodiment of the Invention] 

[I] Raw material (1) Ethylene polymer resin (a) Seed As ethylene polymer resin which constitutes 
the above-mentioned A horizon of a kind this invention laminating sheet, the homopolymer of 
ethylene or ethylene can be made into main constituents, and a copolymer with this, other alpha 
olefins, and/or other partial saturation monomers can be mentioned. As the above-mentioned 
alpha olefin, the alpha olefin of 3-8 can be mentioned preferably about three to 12 carbon 
number of a propylene, butene-1, 3-methyl pentene -1, 4-methyl pentene -1, a hexene -1, and 
octene-1 grade, for example. Moreover, as a partial saturation monomer besides the above, 
vinylsilane, such as partial saturation aromatic series monomer; vinyltrimetoxysilane, such as 
vinyl ester; styrene, such as unsaturated carboxylic acid, such as an acrylic acid, a methacrylic 
acid, a methyl acrylate, a methyl methacrylate, and a maleic anhydride, or derivative; vinyl 
acetate of those, and butanoic acid vinyl, methyl styrene, and a divinylbenzene, and gamma- 
methacryloxypropyltrimethoxysilane, etc. can be mentioned, for example. 
[001 1] the line of the ethylene which uses as a principal component also in these the high 
density ethylene homopolymer manufactured by the low voltage method in copolymer; with the 
ethylene which uses as a principal component the low consistency ethylene homopolymer with 
which desirable ethylene polymer resin is manufactured with a high pressure process, and 
ethylene, vinyl acetate and an acrylic acid, acrylate, a methacrylic acid, methacrylate, etc., and 
ethylene from foaming nature or vacuum-forming nature, and other alpha olefins (a propylene, 
butene-1, a hexene -1, octene-1 grade) — a copolymer etc. be mentioned, these copolymers — 
duality — you may be a 3 yuan [ not only a copolymer but ] or more copolymer, the line of the 
low consistency ethylene homopolymer (LDPE) with which especially desirable ethylene polymer 
resin is manufactured with a high pressure process also in these, an ethylene-vinylacetate 
copolymer (EVA), the high density ethylene homopolymer (HDPE) manufactured by the inside low 
voltage method, ethylene, and other alpha olefins — it is a copolymer (L-LDPE). Although the 
range which is the most components is sufficient as ethylene unless the effectiveness of this 
invention is spoiled remarkably, as for the content in the inside of the ethylene polymer resin of 
the alpha olefin in the above-mentioned ethylene polymer resin, and/or other partial saturation 
monomers, especially generally, it is desirable that it is 15 or less % of the weight 30 or less % of 



[0012] (b) object the physical properties of the sex above-mentioned ethylene polymer resin — 
MFR (melt flow rate) — general — 0.1 -10g/— it is still more preferably desirable especially 0.2- 
8g / that 2-20g (melt tension) of 3-1 6g of MT is generally 4-1 2g especially preferably still more 
preferably for 0.3-6g / 10 minutes for 10 minutes for 10 minutes, furthermore, ethylene polymer 
resin — Q value (molecular weight distribution) — general — 2-9 — it is still more preferably 
desirable 3-8, and that it is 4-7 especially preferably. When the value of Above MFR is too low, 
there is an inclination for the surface gloss of foam to worsen, and on the other hand, when too 
high, there is an inclination for a mechanical strength to worsen. Moreover, when the value of MT 
is too low, there is an inclination it to become difficult to obtain the foam of a high scale factor, 
and on the other hand, when too high, there is an inclination for a foaming eel to become rude. 
When the value of Q value is too low, there is an inclination for vacuum-forming nature to fall, 
and on the other hand, when too high, there is an inclination for the impact strength of foam to 
worsen. 

[0013] (2) As a foaming agent used for making foaming agent this ethylene polymer resin foam, if 
used for low foaming, it can be used regardless of a class, but even if it is chemistry foaming 
agents, such as an AZOJI carvone amide, a bicarbonate-od-soda citric acid, and bicarbonate od 
soda, it does not matter even if it is physical foaming agents, such as butane, a pentane, a 
hexane, and a butanol, for example. Those who rather use the above-mentioned chemistry 
foaming agent are desirable at the point that the capacity of optimum dose can be generated in 
low foaming. Especially the thing for which an AZOJI carvone amide is used also in these foaming 
agents is desirable. Moreover, these foaming agents can also be used together and used. 
[0014] (3) As an olefin system polymer which constitutes the above-mentioned B horizon of an 
olefin system polymer this invention laminating sheet, about two to 1 2 carbon number of 
ethylene, a propylene, butene-1, 3-methyl pentene -1, 4-methyl pentene -1, a hexene -1, and 
octene-1 grade and the desirable copolymer of the homopolymer of the alpha olefin of 2-8 or 
these alpha olefin comrade's copolymer, and the alpha olefin which uses an alpha olefin as a 
principal component further and other partial saturation monomers can be mentioned. Here, as 
other partial saturation monomers, diene conjugation of vinylsilane; butadienes [, such as partial 
saturation aromatic series monomer; vinyltrimetoxysilane such as vinyl ester; styrene, such as 
unsaturated carboxylic acid such as an acrylic acid, a methacrylic acid, a methyl acrylate a 
methyl methacrylate, and a maleic anhydride, or derivative; vinyl acetate of those and butanoic 
acid vinyl, methyl styrene, and a divinylbenzene, and gamma- 

methacryloxypropyltrimethoxysilane, ], isoprene, ethylidene norbornene, dicyclopentadiene, 1, and 
4-hexadiene etc. or non-conjugate etc. can be mentioned, for example. Moreover, the gestalt of 
a copolymer does not ask random, a block, or a graft. 

[0015] Although this olefin system polymer does not ask the shape of the shape of resin, and 
rubber, its thing of the shape of points, such as a moldability and rigidity, to resin is desirable. A 
thing desirable especially is ethylene system polymer resin or propylene system polymer resin. 
Here, it is desirable to use the above-mentioned ethylene polymer resin as ethylene system 
polymer resin, and it can mention the crystalline copolymer of duality with the propylene which 
uses the crystalline homopolymer of a propylene, and a propylene as a principal component as 
propylene system polymer resin, other alpha olefins (ethylene, butene-1, etc.), or other partial 
saturation monomers, or 3 yuan or more. 

[0016] (4) As an antistatic agent which is another [ which constitutes the above-mentioned B 
horizon of an antistatic-agent this invention laminating sheet ] component Ethylene glycol, a 
diethylene glycol, a glycerol, trimethylol propane, Polyhydric alcohol and lauric acids, such as a 
pen TAERI slit and sorbitol, Fatty acid ester with unsaturated fatty acid, such as saturated fatty 
acid, such as a palmitic acid and stearin acid, or oleic acid, and linolic acid, Ester, such as ester 
of the higher alcohol which the fatty acid ester or higher alcohol which esterified the 
polyethylene glycol with the fatty acid is made to react with an organic acid or this acid 
anhydride, and is obtained; The sulfate specific salt of higher alcohol, such as lauryl alcohol and 
MAKKOU alcohol, Sulfate salts like a sodium dodecylbenzenesulfonate salt, and sulfuric-acid 
sulfonates; Amines; polyamide resin, such as phosphate; polyoxyethylene alkylamine obtained by 



quarternary-ammonium-salt; betaines; amino acid like amides; lauryl trimethylammonium chloride, 
such as a polyamide amine and alkyl diethanolamide; compounds of **, such as an ethyleneoxide 
addition product, can be mentioned. Especially, a glycerine fatty acid ester, polyglyceryl fatty 
acid ester, polyoxyethylene alkylamine, alkyl diethanolamide, and these concomitant use are 
desirable. 

[0017] (5) In addition, into the ethylene polymer resin which constitutes the laminating sheet of 
arbitration component this invention, and/or an olefin system polymer, other arbitration 
components can be blended in the range which does not spoil the effectiveness of this invention 
remarkably in addition to the above-mentioned indispensable component the object of 
adjustments as this arbitration component, such as physical properties and an appearance, — it 
is — an elastomer component and other resinous principles — or An antioxidant, a 
thermostabilizer, light stabilizer, a coloring agent, a conductive grant agent, an antimicrobial 
agent, An antifungal agent, a rusr-proofer, a cellular regulator (foaming accelerator), a foaming 
agent decomposition temperature regulator, Various additive components, such as a neutralize^ 
a dispersant, molecular-weight regulators (radical generating agent etc.), a cross linking agent, a 
bridge formation assistant, a nucleating agent, a bulking agent, lubricant, a flame retarder, a fire- 
resistant assistant processing aid, a heavy-metal deactivator, a plasticizer, a fluorescent 
brightener, a release agent a softener, and a gloss grant agent, etc. can be mentioned. 
[0018] [II] Although various approaches are employable in order to manufacture the laminating 
sheet of manufacture this invention of a laminating sheet generally, other arbitration 
components are blended with the above-mentioned ethylene polymer resin by the foaming agent 
and the case, melting kneading is carried out, this is extruded first and a low foaming ethylene 
polymer resin sheet (low foaming sheet it becomes an A horizon) is manufactured. 
Independently, other arbitration components are blended with the above-mentioned olefin 
system polymer by the antistatic agent and the case, melting kneading is carried out this is 
extruded, and an olefin system polymer constituent sheet or a film (an antistatic sheet or a film: 
it becomes a B horizon) is manufactured. A laminating is carried out by heat welding, without 
using suitable adhesives for both these low foaming sheet, antistatic sheet, or film, or using 
adhesives. At this time, both or one of the two of these sheets or a film may be in a melting 
condition, and can also do a laminating by the co-extruding method. 

[0019] (1) To the manufacture ethylene polymer resin of a low foaming ethylene polymer resin 
sheet Generally a foaming agent is preferably blended at 0.02 - 0.07% of the weight of a rate 
especially preferably 0.02 to 0.1% of the weight 0.01 to 0.2% of the weight, and they are the usual 
kneading extruder, for example, a 1 shaft extruder, a twin screw extruder, etc. about these. 
Generally resin temperature 170-240 degrees C by carrying out melting kneading under 180- 
230-degree C temperature conditions preferably, and extruding from the slit of a die It can be 
made to be able to foam 1.3 to 1.8 times preferably, and, generally thickness can manufacture a 
0.2-3mm low foaming ethylene polymer resin sheet (low foaming sheet) one 1.01 to 3 times the 
expansion ratio of this preferably 0.1-5mm especially 1.1 to twice. This sheet is obtained as a 
low foaming sheet non-constructing a bridge. 

[0020] If the above-mentioned expansion ratio is too low, while the thing inferior to flexibility is 
made, beautiful size enlargement may not be made in the following thermoforming process. On 
the other hand, if expansion ratio is too high, in the following thermoforming process, shaping will 
serve as a defect. Since the low foaming sheet obtained here can be fabricated without 
#####*ing while the foaming condition had been maintained good at the time of the after- 
mentioned thermoforming, it can fabricate a drawing configuration vividly and is desirable. 
[0021] Although many foaming eels arise in a low foaming sheet with the above-mentioned 
shaping In the low foaming sheet used by this invention, this foaming eel is detailed, and they are 
uniform. Generally the average dimension of this foaming eel preferably 0.05-0.5mm 0.1-0.4mm, 
Since a drawing configuration can be vividly sent while the foaming eel was hard to be destroyed 
and the foaming condition had been maintained good, also when the after-mentioned 
thermoforming of what is within the limits of 0.15-0.3mm preferably especially was carried out, it 
is desirable. Such an average dimension of a foaming eel can be prepared by choosing suitably 



[0022] (2) To an olefin system polymer constituent sheet or the manufacture olefin system 
polymer of a film the 100 weight section — receiving — general — 0.1-5 weight section — 
desirable — 0.3-4 weight section — By blending the antistatic agent of 0.3 - 3 weight section 
preferably, carrying out melting kneading of these with the usual kneading extruder, for example, 
a 1 shaft extruder, a twin screw extruder, etc., and extruding from the slit of a die especially 
Generally thickness can manufacture preferably 20-2000 micrometers of the olefin system 
polymer constituent sheets or films (the antistatic sheet or film) of 30-1500-micrometer 
antistatic nature suitably. Since shock resistance also falls outside it cannot give a staticHree 
function, without obtaining satisfactory antistatic nature if there are too few above-mentioned 
antistatic agents, but a moldability will get worse on the other hand if many [ too ], and a shaping 
appearance worsens, it is not desirable. 

[0023] (3) Product You may depend on the so-called dry laminate method which sticks by 
pressure and carries out a laminating with a roll etc. through suitable adhesives, for example, the 
2 liquid hardening mold urethane system adhesives of a solvent mold, urethane emulsion system 
aquosity adhesives, etc., and in order to carry out the laminating of the layer above-mentioned 
low foaming sheet, an antistatic sheet, or the film, without using adhesives, thermocompression 
bonding of a low foaming sheet, an antistatic sheet, or the film may be carried out, melting 
unification may be carried out and it may carry out a laminating. Furthermore, therefore, a 
laminating may be carried out to the so-called co-extruding method which both a low foaming 
sheet, an antistatic sheet, a film, or one of the two is made to meet in the state of melting, and 
does a laminating. By the co-extruding method, it is especially easy to carry out accommodation 
of thickness, and since it is also economical, it is desirable. In addition, whether it is three layers 
as long as two-layer [ these ] is constituted since it is characterized by consisting of two-layer 
[ these ], or the laminating sheet in the invention in this application is a laminating with other 
base materials, it is not cared about, for example, may carry out the laminating of an antistatic 
sheet or the film to both sides of a low foaming sheet, or may carry out the laminating of cloth, 
the resin film, etc. further. 

[0024] [III] The layered product with the thermoforming above-mentioned low foaming sheet 
layer (A horizon), an antistatic sheet, or a film layer (B horizon) It is in the condition which it was 
heated by various thermoforming methods, such as a vacuum-forming method shown below 
suitably, a pressure-forming method, a vacuum and a pressure-forming method, and the die 
pressing fabricating method, and was softened. After applying external force to this with means, 
such as a vacuum or application of pressure, making it deform into it and carrying out size 
enlargement to various configurations, the sheet thermoforming object of the various objects is 
acquired by cooling. 

[0025] (1) After using either a female mold or a male and carrying out heating softening of the 
laminating sheet as a vacuum-forming method above-mentioned vacuum-forming method, it is 
the approach of carrying on a mold, making the gap of this sheet and a mold a vacuum, making 
stick a laminating sheet on the surface of a mold, and cooling and fabricating. Specifically, it is 
employable in various kinds of shaping approaches that straight shaping, drape forming, plug- 
assist-forming, plug assist reverse draw shaping, air slip shaping, snapback shaping, reverse draw 
shaping, plug assist air slip shaping, free shaping, and match mould shaping, plug ring shaping, slip 
shaping, contact hot forming, etc. are well-known. 

[0026] (2) It is the approach of sticking to a mold the laminating sheet which carried out heating 
softening by the compressed air instead of the above-mentioned vacuum forming using 
atmospheric pressure as the pressure-forming method above-mentioned pressure forming by 
pressure, and fabricating it. 

(3) It is the approach of fabricating combining the above-mentioned vacuum forming and 
pressure forming as a vacuum, the pressure-forming method above-mentioned vacuum, and a 
pressure-forming method. 

(4) It is the approach of inserting the laminating sheet which carried out heating softening 
between up-and-down benches as a die pressing fabricating method above-mentioned die 
pressing fabricating method, and making press the approach of pushing and fabricating, or a 



The above-mentioned thermoforming is performed by usual thermoforming equipment according 
to a conventional method. 

[0027] Also unexpectedly [ although it is difficult to perform deep-drawing shaping usually 
extracted even to a depth of 30mm or more so that a drawing configuration may come out 
vividly, maintaining a foaming condition good in thermoforming of a sheet to general deep 
drawing ] in the laminating sheet of this invention, deep-drawing shaping can be carried out 
especially preferably 40mm or more preferably 30mm or more even at the depth of 50mmor more 
**. Mostly, the include angle of right-angle extent, and since it can bend and fabricate even to 
an inverse tapered shape extremely, this deep-drawing shaping can fabricate a drawing 
configuration for the wall surface by which deep drawing was carried out to this sheet surface 
vividly. At this time, that advanced deep-drawing shaping can be performed has a detailed 
foaming eel, and what is because deep-drawing shaping can be uniformly performed, without 
inclining toward an one direction while a foaming eel was not torn also when thermoforming was 
carried out but the good foaming condition had been maintained, since that dimension was 
uniform is presumed. Like this invention, it was unexpected by using the above-mentioned 
laminating sheet as a thermoforming ingredient that the above deep-drawing shaping was 
attained. In addition, this invention of it being applicable also to the Plastic solid which is not 
extracted in thermoforming is natural. 

[0028] (5) ** the thermoforming object by which thermoforming was carried out to ****** 
various configurations is agreed for various applications — as — judging — thermoforming — 
although separated from a laminating sheet on board, generally it is carried out by the approach 
of piercing with a decision cutting edge. When minute amount addition of what is usually 
beforehand used as an antiblocking agent of polyolefine into said ethylene polymer resin raw 
material at this time is carried out the cutting-edge detached building at the time of decision is 
good, and since punching nature becomes good, it is desirable. 

[0029] [IV] the application of a laminating sheet thermoforming object — in the thermoforming 
object which consists of a laminating sheet of such this invention, since deep-drawing shaping of 
the big depth can be given, it can fabricate on the various thermoforming objects applied to 
various applications. As an application of this thermoforming object, antistatic nature receipt 
cases, such as IC, a printed-circuit board, electronic parts, a precision machinery component, 
and various products that dislike dust can be mentioned, for example. 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] The example of an experiment shown below explains this invention still more 
concretely. 

[[] Raw material (1) A horizon Ethylene polymer LDPE(high voltage low consistency ethylene 
homopolymer):MFR4g / 10 minutes to constitute, MT5g, Q value 6.2LDPE(high voltage low 
consistency ethylene homopolymer):MFR0.3g / 10 minutes, MT12g, Q value 6.0EVA( ethylene- 
vinylacetate copolymer):MFR0.5g / 10 minutes, MT11g, Q value 5.5HDPE(high density ethylene 
homopolymer):MFR0.6g / 10 minutes, MT9g, Q value 5.6 L-LDPE(copolymer of ethylene and 7% 
of the weight of butene-1):MFR0.8g / 10 minutes, MT5g, Q value 7.0 [0031] (2) Foaming agent 
AA : AZOJI carvone amide CS : 1:1 mixed stock of a bicarbonate-od-soda citric acid [0032] (3) 
Olefin system polymer HDPE(high density ethylene homopolymer):MFR0.6g/10 minute EPP 
(propylene ethylene block copolymer):MFR33g / 60 % of the weight (4) of 12 % of the weight [ of 
10 minutes (230 degrees-C, 2.16kgf load) : 23-degree-C xylene extractives ] : propylene 
contents in the above-mentioned extractives which constitute a B horizon Antistatic-agent 
glycerine fatty acid ester: The Kao Corp. make, trade name "electro stripper TS-5" 
Polyglyceryl fatty acid ester The LION make, a trade name "AMO stat DGS" 
N[ N and ]-screw (2-hydroxyethyl) fatty-acid amine: The LION make, a trade name "AMO stat 
310" 

[0033] [II] The assessment approach (1) A resin physical-properties MFR melt flow rate (MFR) is 
JIS. It is the value measured by the temperature of 190 degrees C, and load 2.16kgf according to 
a convention of K7210. 

M T melt tension (MT) is the value which extruded at a part for melting drop speed 10mm/, and 
the temperature of 190 degrees C, and was measured by part for taking over speed 4m/using 
KYAPI Good rough Made from an Oriental energy machine. 

Q Value Q value (molecular weight distribution) is a value measured with gel permeation 
chromatography (GPC). 

[0034] (2) Criticism ********** expansion ratio is the value which measured the consistency 
foaming before and after foaming using the pycnometer, and **(ed) by the consistency after 
foaming in the consistency before foaming. 

The average dimension of a foaming eel dimension foaming eel is the value which carried out 
amplification fluoroscopy of the thickness direction and the field sliced in parallel of foam using 
the microscope, and measured the average dimension of air bubbles. 

The drawing depth (mm) of a drawing depth Plastic solid is the value which used the cylindrical 
metal mold of 150mm of openings phi, set metal mold heater temperature as the temperature of 
260 degrees C, and measured the maximum drawing depth in which good shaping is possible with 
the vacuum forming machine (product made from ASANO). 

Using the Shishido Company static ONESUTO meter as antistatic nature equipment, the 10kV 
charge was impressed for 2 minutes to the antistatic film layer front face of a laminating sheet, 
and time amount until an electrical potential difference declines to one half was measured after 
this impression halt. 

[0035] [III] The example examples 1-9 of an experiment, and examples 1-3 of a comparison (1) It 
blended bv the combination oresentation shown in the shaninff table 1 of a low foaminer ethvlene 



polymer resin sheet (low foaming sheet), and extruded with the molding temperature of 180 
degrees C using the diameter twin screw extruder of 90mm by the mass clo company, and the 
die, and the low foaming sheet with a thickness of 1mm was fabricated. Next, the expansion ratio 
of this low foaming sheet and the dimension of a foaming eel are measured, and that result is 
shown in a table 1 . 

(2) It blended by the combination presentation shown in the shaping table 2 of an olefin system 
polymer constituent film (antistatic film), and extruded with the molding temperature of 230 
degrees C using the Eagan 65mmphi T-die making machine, and the antistatic film with a 
thickness of 100 micrometers was fabricated. 

(3) It selected in the combination which shows the manufacture above-mentioned low foaming 
sheet and antistatic film of a laminating sheet in a table 3, Oriental Morton ADOKOTO 305 was 
used as adhesives, it was stuck by pressure at 50 degrees C using the dry laminator by the 
equipment modern company, and the laminating sheet was made. 

(4) The vacuum forming of a vacuum forming, next this laminating sheet was covered and carried 
out to the vacuum forming machine made from ASANO (M330 mold), and deep drawing was 
performed. The greatest depth which can perform good deep-drawing shaping was measured 
without having torn the foaming eel or a hole's opening on a laminating sheet The result is 
shown in a table 3 with the antistatic nature assessment result of a laminating sheet 

[0036] 

[A table 1] 
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MFR (g/108) 
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0.5 


0.6 


0.8 
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4 


0.3 




MT (g) 
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11 
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12 






6.2 


5.5 


5.6 


7.0 


6.2 


6.2 


6.0 
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30 
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38fc<g* (6) 


1.5 


1.5 


1.5 


1.5 


1.7 


1.0 


7.0 




(m) 


0.3 


0. 15 


0.2 


0.3 


0.2 


0 


0. 15 



A A : T«/y*A#>r ; K 

C S : IKStV- / • ?x>SKD 1 : 1 



[0037] 
[A table 2] 



*2 



e # * « 




(tin) 
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HD PE 
E P P 


100 


100 


100 


100 


100 


100 


N. B-rx(2-tFo*Vit*)UtTs> 


0.1 


0.2 


0.1 


0.3 







[0038] 

[A table 3] 
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tk : 2»JHT *B : 18 0f»J«± 



[Translation done.] 



